circulating laser gas and to methods of testing and of stabilizing laser beam direction in such 
lasers. 

In the Claims: 

Please amend the claims as follows: 

1 . (Currently Amended) An electric discharge narrow band gas laser with minimized 
wavelength variations caused by fluctuations in laser gas density resulting in laser beam 
directional changes comprising: A) a laser chamber, B) an elongated electrode structure 
enclosed within said chamber comprising an elongated anode and an elongated cathode 
separated by a distance defining a discharge region, said discharge region defining a long 
dimension in a beam direction, C) a laser gas contained in said chamber, D) a fan for 
circulating said laser gas within said chamber and through said discharge region, E) an output 
coupler and a line narrowing module defining a resonant cavity and laser beam direction, and 
F) two chamber windows having surfaces oriented substantially parallel to the surfaces of 
each other and at an angle between 40° and 70° with said beam direction, and^G) a fast beam 
deflection monitoring means to monitor deflection of said test laser beam. 

2. (Original) A laser as in claim 1 wherein said angle is approximately equal to Brewster's 
angle for the laser gas and window materials. 

3. (Original) A laser as in claim 1 wherein said angle is about 45°. 

4. (Currently Amended) A narrow band electric discharge gas laser with minimized 
wavelength variations caused by fluctuations in laser gas density resulting in laser beam 
directional changes comprising: A) a laser chamber, B) an elongated electrode structure 
enclosed within said chamber comprising an elongated anode and an elongated cathode 
separated by a distance defining a discharge region in which a discharge laser beam is 
amplified, said discharge region defining a long dimension in a beam direction, C) a laser gas 
contained in said chamber, D) a fan for circulating said laser gas within said chamber and 
through said discharge region, E) an output coupler, F) a grating based line narrowing module 
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comprising a grating and a tuning means to control direction of illumination of light from said 
chamber on said grating, said direction of illumination defining an illumination direction, 6) 
a tes t las e r producing a t est laser beam dir e c te d along a p a t h th ro ugh said dischaige region 
and into said lin e narrowing module and r e flecting a t leas t once o ff said grating, IIG ) a fast 
beam deflection monitoring means to monitor deflection of said test-laser beam; and ffl) a 
feedback control means for controlling said tuning means based on signals from said beam 
deflection monitoring means. 

5. (Cancelled) 

6. (Cancelled) 

7. (Cancelled) 

8. (Original) A laser as in claim 1 and further comprising a pulse energy control means for 
minimizing pulse energy fluctuations caused by discharge laser beam fluctuations in a vertical 
direction. 

9. (Currently Amended) A laser as in claim 8 wherein said ttmrng-piyotijQg mirror is 
configur e d t o includes means for pivoting about each of two axis and said feedback control 
means i * configured t o includes means for controlling degrees of pivot about both axis t wo 
axes based on signals from said beam deflection monitoring means. 

10. (Original) A laser as in claim 4 wherein said feedback control means is c o nfigur e d to 
includes means for pretiineing said discharge laser prior to beginning of lasing operation. 

11. (Original) A laser as in claim 4 wherein said feedback control means is configu re d t o 
includes means for correcting for wavelength drift during idle periods of said discharge laser. 

12. (Cancelled) 

13. (Cancelled) 
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14. (New) A laser as in claim 4 wherein said angle is approximately equal to Brewster's angle 
for the laser gas and window materials. 

15. (New) A laser as in claim 4 wherein said angle is about 45°. 

16. (New) A laser as in claim 1 wherein: 

said tuning means is a pivoting mirror. 

17. (New) A laser as in claim 16 and further comprising a pulse energy control means for 
minimizing pulse energy fluctuations caused by discharge laser beam fluctuations in a vertical 
direction. 

18. (New) A laser as in claim 17 wherein said pivoting mirror includes means for_pivoting 
about each of two axis and said feedback control means includes means for controlling 
degrees of pivot about two axes based on signals from said beam deflection monitoring 
means. 

19. (New) A laser as in claim 16 wherein said feedback control means includes means for 
pretuning said discharge laser prior to beginning of lasing operation. 

20. (New) A laser as in claim 16 wherein said feedback control means includes means for 
correcting for wavelength drift during idle periods of said discharge laser. 

21. (New) An electric discharge gas laser comprising: A) a laser chamber, B) an elongated 
electrode structure enclosed within said chamber comprising an elongated anode and an 
elongated cathode separated by a distance defining a discharge region, said discharge region 
defining a long dimension in a beam direction, C) a laser gas contained in said chamber, D) a 
fan circulating said laser gas within said chamber and through said discharge region, E) an 
output coupler and a line narrowing module defining a resonant cavity and laser beam 
direction, F) two chamber windows having surfaces oriented substantially parallel to the 
surfaces of each other and at an angle between 40° and 70° with said beam direction, and G) 

2000-0062-03 

4 



means for reducing the impact of discharge produced pressure waves reflected within the 
chamber upon returning to the discharge region. 

22. (New) An electric discharge gas laser comprising: A) a laser chamber, B) an elongated 
electrode structure enclosed within said chamber comprising an elongated anode and an 
elongated cathode separated by a distance defining a discharge region in which a discharge 
laser beam is amplified, said discharge region defining a long dimension in a beam direction, 
C) a laser gas contained in said chamber, D) a fan circulating said laser gas within said 
chamber and through said discharge region, E) an output coupler, F) a grating based line 
narrowing module comprising a grating and a tuning means for controlling the direction of 
illumination of light from said chamber on said grating, said direction of illumination 
defining an illumination direction, G) a fast beam deflection monitoring means for 
monitoring deflection of said discharge laser beam; H) a feedback control means for 
controlling said tuning means based on signals from said beam deflection monitoring means; 
I) said tuning means comprising a pivoting mirror; and J) means for reducing the impact of 
discharge produced pressure waves reflected within the chamber upon returning to the 
discharge region. 

23. (New) An electric discharge gas laser comprising: A) a laser chamber, B) an elongated 
electrode structure enclosed within said chamber comprising an elongated anode and an 
elongated cathode separated by a distance defining a discharge region, said discharge region 
defining a long dimension in a beam direction, C) a laser gas contained in said chamber, D) a 
fan circulating said laser gas within said chamber and through said discharge region, E) an 
output coupler and a line narrowing module defining a resonant cavity and laser beam 
direction, and, F) means for reducing the impact of discharge produced pressure waves 
reflected within the chamber upon returning to the discharge region. 

24. (New) The apparatus of claim 21 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the net index of refraction gradients produced in the beam 
when the reflected pressure wave returns to the discharge region. 
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25. (New) The apparatus of claim 22 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the net index of refraction gradients produced in the beam 
when the reflected pressure wave returns to the discharge region. 

26. (New) The apparatus of claim 23 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the net index of refraction gradients produced in the beam 
when the reflected pressure wave returns to the discharge region. 

27. (New) The apparatus of claim 21 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the impact to the discharge region of the reflection of the 
pressure waves from the chamber walls. 

28. (New) The apparatus of claim 22 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the impact to the discharge region of the reflection of the 
pressure waves from the chamber walls. 

29. (New) The apparatus of claim 23 further comprising: 

the means for reducing the impact of discharge produced pressure waves further 
comprises means for reducing the impact to the discharge region of the reflection of the 
pressure waves from the chamber walls. 

30. (New) An electric discharge gas laser comprising: A) a laser chamber, B) an elongated 
electrode structure enclosed within said chamber comprising an elongated anode and an 
elongated cathode separated by a distance defining a discharge region, said discharge region 
defining a long dimension in a beam direction, C) a laser gas contained in said chamber, D) a 
fan circulating said laser gas within said chamber and through said discharge region, E) an 
output coupler and a line narrowing module defining a resonant cavity and laser beam 
direction, F) two chamber windows having surfaces oriented substantially parallel to the 
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surfaces of each other and at an angle between 40° and 70° with said beam direction, G) a fast 
beam deflection monitor monitoring deflection of said beam, and H) a bandwidth stabilizer 
reducing the impact upon returning to the discharge region of discharge produced pressure 
waves reflected within the chamber. 

31. (New) A narrow band electric discharge gas laser with minimized wavelength variations 
caused by fluctuations in laser gas density resulting in laser beam directional changes 
comprising: A) a laser chamber, B) an elongated electrode structure enclosed within said 
chamber comprising an elongated anode and an elongated cathode separated by a distance 
defining a discharge region in which a discharge laser beam is amplified, said discharge 
region defining a long dimension in a beam direction, C) a laser gas contained in said 
chamber, D) a fan circulating said laser gas within said chamber and through said discharge 
region, E) an output coupler, F) a grating based line narrowing module comprising a grating 
and a tuning mechanism controlling the direction of illumination of light from said chamber 
on said grating, said direction of illumination defining an illumination direction, G) a fast 
beam deflection monitor monitoring deflection of said laser beam; H) a feedback controller 
controlling said tuning mechanism based on signals from said beam deflection monitor; I) 
said tuning mechanism comprising a pivoting mirror; and J) a bandwidth stabilizer reducing 
the impact upon returning to the discharge region of discharge produced pressure waves 
reflected within the chamber. 

32. (New) An electric discharge narrow band gas laser comprising: A) a laser chamber, B) an 
elongated electrode structure enclosed within said chamber comprising an elongated anode 
and an elongated cathode separated by a distance defining a discharge region, said discharge 
region defining a long dimension in a beam direction, C) a laser gas contained in said 
chamber, D) a fan circulating said laser gas within said chamber and through said discharge 
region, E) an output coupler and a line narrowing module defining a resonant cavity and laser 
beam direction, and, F) a bandwidth stabilizer reducing the impact upon returning to the 
discharge region of discharge produced pressure waves reflected within the chamber. 

33. (New) The apparatus of claim 30 further comprising: 

the bandwidth stabilizer further comprises a refraction gradient reduction mechanism 
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reducing the net index of refraction gradients produced in the beam when the reflected 
pressure wave returns to the discharge region. 

34. (New) The apparatus of claim 31 further comprising: 

the bandwidth stabilizer further comprises a refraction gradient reduction mechanism 
reducing the net index of refraction gradients produced in the beam when the reflected 
pressure wave returns to the discharge region. 

35. (New) The apparatus of claim 32 further comprising: 

the bandwidth stabilizer further comprises a refraction gradient reduction mechanism 
reducing the net index of refraction gradients produced in the beam when the reflected 
pressure wave returns to the discharge region. 

36. (New) The apparatus of claim 30 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from the chamber 
walls. 

37. (New) The apparatus of claim 31 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from the chamber 
walls. 

38. (New) The apparatus of claim 32 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from the chamber 
walls. 

39. (New) The apparatus of claim 30 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from one or more 
reflecting mechanisms within the chamber. 
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40. (New) The apparatus of claim 31 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from one or more 
reflecting mechanisms within the chamber. 

41. (New) The apparatus of claim 32 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the reflection of the pressure waves from one or more 
reflecting mechanisms within the chamber. 

Remarks 

Claims 1-13 were originally filed in the above captioned application and were 
originally filed in the parent of the present application. Claims 1-3 were restricted out of the 
parent and are re-presented here for examination, along with originally filed claims 8-11, 
which, together with claims 1-3 present aspects of the present invention not previously 
examined. 

Claims 8-1 1 have been amended to provide proper antecedent basis and also in order 
to remove "configured to" language to which Examiners being supervised by the Supervisory 
Patent Examiner for Technology Center 2800, Paul Ip, have objected, under 35 U.S.C. §112, 
in laser related cases of the applicant's assignee in the past, and without any intent to narrow 
or any actual narrowing of the scope of any such claim by such amendment. Claim 4 has 
been amended to recite aspects of the present invention not prosecuted in the parent. 

New claims 14-41 have been added to recite aspects of the present invention not 
prosecuted in the parent. 
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